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which the iris cells make their specific response without further
detailed control by the retina.

Perhaps the chief general difficulty in ascribing a central agent
to a larger morphogenetic field such as that of the optic vesicle,
by virtue of which it not merely initiates action in sub-agents but
controls that action, stepping in and altering it if it is not proceeding
to its proper goal, is its ability to form an eye under experimental
conditions which can scarcely ever be paralleled in nature. In the
case of the Central Agent of the animal as a whole, the nexus of
sensory and motor units constituting its sub-agents are, for it, a
number of mechanisms by which it attains its ends. Even the most
complicated behaviour consists of combinations of actions by these
sub-agents. These mechanisms are the products of evolution;
organisms with sensory and effector mechanisms which resulted
in responses appropriate to the situations in which they found
themselves, survived; those whose mechanisms did not have this
fortunate result, died. Only those mechanisms could be thus
evolved which were effective8 in situations occurring frequently
enough for ability to deal with them to have significant survival
value for the species. Similarly, a cell has at its disposal an evolved
motor and sensory disposition providing a great number of possible
movements, chemical activities, and (in the case of embryonic
cells) of internal histogenetic differentiations. But the means by
which experimental derangements of the normal process of morpho-
genesis are corrected often seem so unlike those that arc required
tinder natural conditions that it is difficult to believe that they
depend upon adaptively evolved mechanisms.

We have! already seen that an isolated fragment of the outer wall
of the two-layered embryonic optic cup (which normally develops
into the pigment epithelium, the tapetum) will roll over its edges
and become^ two-layered, the inner layer so formed taking the
position of the future retina. A similar phenomenon has been
described by Wachs in the fully formed newt's eye. It is possible
by a simple operation to remove the whole retina and lens, leaving
therefore the posterior chamber of the eye lined by the tapetum
instead of by the retina. The cells on the torn rim ot the pupil
(the rim of the tapetum) multiply and grow1 in towards the centre
of the pupil till a complete membrane is formed across the pupillary
space. This membrane is concave towards the posterior chamber

8. In combination with trial behaviour, and especially Jn the hitfher animals with
learning by experience.